™ Dircctorate of

F % Iatelligence
N

Cza

5@-____185-_é@¢;¢_52’_x.___-..

Competition in Soviet Weapon
Research and Development

A Research Paper

CiA H‘S;




Warning Notice

National Security
Information

Dissemination Control
Abbreviations

Intelligence Sources
or Methods Involved
(WNINTEL)

Unauthorized Disclosurc
Subject to Criminal Sanctions

NOFORNWNFI _  Notrelessable o forcign vl "
NOCONTRACT (NC) .. Notreleazable to ‘c.‘;mir_acirf or mnlruclmnsullm_ B N
PROPIN (PR) - Caution—proprietary informatoniqvolved _ "
ORCON (0Cy Dissemination wud cxtraction of informiation
coantrolicd by originator
RI o __This iaformation has been authorized for release to..
‘  WNINTEL fatclligence sources or methods invalved
'—/\ micro u.hc—coﬁ)‘ of this do(u:A Clam;cv;i T T
ment is available from OIR/ Dectassily: OADR

DL.B(482-1117). printed copics Derived from multiple sources

from CPAS/IMC (482-520): or

ATM request (o userid

CPASIMC Regular reccipt of

DI reports can be areanged

through CPAS/IMC. .

All matcrialon this page
is Uaclissificd.



5\ Directorate of
Intelligence

Co
Cati”

Competition in Soviet Weapon
Research and Development

A Resesrch Paper

This paper was prepared b - W,
Office of Scientific and Weapons Rescarch,
Comments and queries are welcome and may be
dirccted to the Chidf

OSWR . \

Saerer=="
£ 84 morm,a

February 1988
Keverse Blank



Key Judgments

Iformation available

as o | October 1987

was used in this report.

Competition in Soviet Weapon
Research and Development

Compcetilion plays an important role in Soviet weapons rcscarch and
development (R&D), but varies in type and intensity during the process.
We find that the Sovicts primarily compete against Western military
hardware and technology. There is almost no Western-style competition;
that is, alternative designs are not produced as prototypes for evaluation
before the final design selection (sce figure 1).

Compctition with the West is an essential clement of Soviet forecasting,
the first phase of their weapon-acquisition process. In forecasting, the
Soviets us¢ Western hardware and technology to help define performance
levels for their own (uture systems. They then continue to compare the
projected performance cf these systems with that of their Western

- counterparts throughout the acquisition process. Extensive programs are

aimed at overtly and covertly acquiring US and Western military designs,
technology, and hardware, both to aid in this comparison and to improve
the Soviet ability to compete with the West. Becausc of the strong Soviet
dcpendence on Western technology and design, the Unitea States and its
allies can si;niﬁcantly inhibit the Soviet military R&D process by
conductin; ':black" or atlez | classificd weapon development programs.

After the forccasting phase, the Sovicts initiate scientific research to
develop the required technologics for a particular weapon type. For
cmerging technologics, some competition between scientists and betveen
rescarch institutes takes place. Although personal aspects of these rivalrics
are officially condemned. such competition docs foster alternative ap-
proaches (o technology development. For more mature technologies, a lead
institute is appointed to oversce deveiopment of the technology ard its
application, and competition tapers off. Recently, for critical technology
ficlds the Sovicts have formed special groups called interbranch scientific
technical complexes (MNTKSs), which are run by lead institutes. Formation
of the MNTKs will increasc specialization and further limit competition.

During the sys :m development phasc, more than one design burcau is
sometimes assigned to work on the initial design for a new system, but such
competition is limited to the carliest (paperwork) stages of development.
Design burcaus typically do not create full-scale prototypes to determine
which design burcau should be awarded the development efort. Sovict
requirements for organizational specialization have virtually eliminated
such compcetition. Vestiges of Western-type competition in system devclop-
tnent, however, are occasionally stifl apparent in the aircraft industry.
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Figure 1{
Competition in the Researck and Development Process
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NOTE: Competition exists in all thrce phascs of tirc continucs. Only in NIR, in emerging research, is there

Sovict weapon-acquisilion process, but the nature and any significant competition among Soviet S&T research
extent of competition change lrom onc phasc to organizations.

another. Compelition with Western military systems is Time generally increascs 1o the right on this chart, but
very important to the Soviets and takes place the scale is not necessartly hiacar. Rescarch into an
throughout the process. In the fiest phase - forecasting cmerging S&T ficld can take decades — considerably
and rcquircmient generation ~ the Sovicts compete longer (han the normal cycle (or developing ¥ weapon
exclusively with Western weapea systems. In the later systen.

phascs —NIR and OKR - competition with the West

ret 1




Reverse Rlanl

Unless there is a radical change in the Soviet economic system, we believe
it is highly unlikely that, during the next few years, the Soviets will
increase the extent of competition that takes place during weapon R&D.
The factors that constrained the growth of such competition—centralized
control of the procurement process, commitment to full cmployment, and
the requirements for organizational spccialization—will continue to inhibit
compctition. The policy changes recommended by General Secretary
Gorbachev's restructuring effort may ultimately result in changes in
military R&D. We believe that the military and the defense industries will
resist for as long as possible, however.
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Scope Note

Reverse Uluak

Competition in the USSR, although different from competition in the
United States, does exist, and it affects the development and characteris-

tics of Soviet weapons. This paper examines “Soviet-style™ competition

within the Soviet weapon development process and discusses the effects of
that competition. Beyond that, the paper cxamines the factors that inhibit
the sort of competition that occurs in the Wcﬂ'ang discusses the prospects
for change in the Sovict competitive proces:




Competition in Soviet Wcagpn,,
Research and Developmer ¢

Iatroduction

The Sovicts recognize the value of compctition in
their ongoing altempts to accelerate the usc of new
scicntific and technological developments in industrial
production. In a 1985 Pravda article, academician
V. Trapezaikov admitted that interorganizational and
international competition provides a built-in, powerful
stimulus for achieving scicatific and technological
progress in the capitalist system. Trapeznikov indicat-
cd that in the USSP. the stimulus of competition is in
cfTect at present only in the delensc industry. “As a
result, the technology and quality of output of our
delense industry (urn out to be higher than in the
civilian scctor:

Other recent Soviet press reports have alio stressed
the desirability of increased competition in the ma-
chine-building sector, which includes the ninc defense
industrial ministries.' [n a 1986 [zvesiiya interview,
. S. Silayev, Deputy Chairman of the Council of
Ministers and Chicf of the Machine Building Burcau,
stated thata limited competitive system exists, but
morc competition should be arranged where organiza-
tionat specialization permits. Silayev belicves that
compctition is especially necessary in thosc ficlds in
which the Soviet Union lags world standards, because
the Soviets "always have a compctitor—forcign
firms.

A widc varicty of Sovict civilian and military organi-
rations arc involved in the research and development
(R&D) of weapon systems or subsysiems; therefore, it
1s virtually impossiblc to scparate the ecconomic or
political factors that pertain (0 only military or only
civilian production. Although military systems arc
developed more cfficiently because of continual over-
sight by the Ministry of Defense, the same state
standards that rcgulate the developmient of military

* These nine auniseries ars *he Ministries of the Avistioa, Conimg-
wezteons Lguipment. Delense. Clectronics. Radio. aad Shipbudd
g fodustnes s wdl as Machine Buildine Geseral \iichine
Huddiog. and Megion Machine Buildin

systems apply to the devclopment of any Sovict
hardware. Thesc standards, coupled with the increas-
ing emphasis on accelerating the development of new
technologics and their introduction into production,
further blur the distinction betweean civilian or mili-
tary developments. Thus, we believe that bureaucratic
changes in the management of civilian industry ulti-
mately could affect the way that weapon systems arc
created

This paper ideatifies the types of competition that can
occur during Sovict weapon research and develop-
ment, shows where such competition takes placc, and
asscsscs the prospects for increasing the level of -
compctition in Sovict weapon procurcment:

Competition and the R&D Process

Neither the Soviets' defense industrial base nor the
overall cconomy is currently set up 1o accommodate
“Western-style™ competition. Indeed. « very diflerent
type of competition, “'socialist competition,” has long
been a fundamental (.ict of Marxian dialectics.
Socialist competition is an csoteric concepl in which
workers and their organizations are cnjoined 1o meet
preplanned production objectives. There ace no losers.
It is the obligation of the individual worker or facility
to achicve its goals, but if thosc goals are not miet, the

_oreanization still cxisis and still has the same charter.

Tlie Sovicts have many of the same R&D goals as (he
United States. In recent years the Soviet leadership
increasingly has demanded that high-quality products
incorporating advanced technology be produced in a
cost-cffective manncer. Sovict R&D planncrs attempt
to mcct these goals by mandaling requirements
threough a centrally controlled R&D apparatus. In the
United States. on the other hand. capitalism, profit




ety

Competition in the West

Competitive development plays an important part in
the US weapon acquisition process. This competition
can generally be characterized as a process in which a
variety of organizations develop their own concepts
Jor a weapon system, the different approaches are
compared (frequently by building and testing proto-
types), and the most satisfactory solution ideally
wins. However, there myst be an existing industrial
base to support eflective competition. A number of
relatively evenly maiched organizations must be
available and williag 1o do a particular type of work.
They must have sullicient capacity to handle an
increased workload, and an efficient, motivated work
Jorce. In a genuine competition, there must be losers.
This potential for failure is a primary incentive to
compete effectively in the West. Whenthere are only
a few organizations capable of competing on a prob-
lem, as is typical of the US dcfense industrial base. it
is particularly important to susiain the losers so ihey
can compete the next time, while rewarding the
winners sufficiently to maintain their motivatior

A number of related factors inherent in US-style

compelition provide motivation (o the compelitors:

« The prospect of econcmic gain.

e The prospect of economic losses {f they do not
compcle.

» Becoming or remaining an industry leader in a
technological crea in order :0 compete effectively in
the future.

« Beating the competition by incorporating advanced
technological capabilities.

« Optimizing profits while producing high-quiality
produrts.

e Providing products that are cost effective for the
custome.

molives, and political considerations spur US defense
contractors to compete for weapon development pro-
grams

The phases of the Sovict acquisttion process (sce
appendix) are marked by competition of diffcreat
types and intensity. Intense competition with the

West (particularly against the technical parameters of
Western weapon systems) takes place at the begintiing
of the R&D process, when [uture systems ace {orecast
and requirements arc gencrated. During the initial
rescarch into new technologies, competitive activitics
are exemplified by rivalries between Soviel scientists
and between their respective rescarch institutes.
These rivalries occur during the scientific research’
work (NIR) phase of the weapon acquisition process
and are especially peevaleat in emerging technological
ficlds. Ia the third phase, experimental design work
(OKR). competition is minimal. It exists to 2 limited
degree among design bureaus in the aircraflt industry.
In most other areas, Sovict design burcaus are special-
ized, and oon'\gc(i_(ion between them is infrequent or
nonexisten’
Forecasting: Competition With the West
Soviet interest in meeting or exceeding the world
standard in a particular wcapon type is not new.
Historical examples can be found readily, particularly
in biographics of Soviet weapon designers. Other
cxamples include an article in a 1970 edition of
Equipment and Armawments, which stated: “If we
crcated a gun designed to destroy only the cnemy’s
cxisting means of attack and defense, then we had not
fulfilled our task of always looking ahcad.” Another
article in the same cdition claimed that during World
War 11 the F-22 gun was cqual to the best guns of
that time .
ﬂﬁovicl
production standards ““were invariably intiucnced by
the quality of equivalent Western products. The ques-
tion, ‘How docs the product comﬂarc_\vilh its Western
cquivalent?” was ever present.

Requirements for Future Systems. Compclition with
Western systems begins as part of the five-year
planning process, when the Soviets attempt to forccast
requircmeats for their future military systems and
technologics. Forccasting is conducted as part of their
long-range planaing for wecapons that will be devel-
oped 1C 1o 15 ycars hence. Forccasts arc developed by
scientific rescarch institutes (NIls) subordinate to the
main and central dircctorates of the Ministry of
Decflense, with help from institutes within the Acade-
my of Scicnces and the defensc industrial ministrics.
A major goal of such forccasting is the identification




Tactical-Technical Characteristics

The Soviet Military Encyclopcdic Dictionary de-
scribes TTKhs (taktiko-tckhnicheskiye kharakteris-
tiki} as “the aggregate of quantitative characteristics
of a model or piece of military equipment organized
in accordance with a designated scheme, which deter-
mine its properties.” The TTKhs are the mission-
important characteristics of u system. For example,
the principal TTKhs for armored vehicles are weight,
arfitor protection, armament, engine capacity, speed,
ammunition load, air transportability, range. and so
JSorth. Some TTKhs are relevant to all types of
military hardware, regardless of function. These in-
clude reliability, survivability, and resistance to in-
terference

The Soviets also address a forcign threat system in
terms of its performance characteristics. On the basis
of their estimates of future Western threats, they
Jorecast the performance characieristics of their own
Suture systems. Soviet sources link threat forecasting,
their own system forecasting, and the importance of
TTKhs. They have stated: “"The resolutions of the
questions of developing a new type of weapon require
a forecast of the enemv’s weapons and miilitary
equipment,” and “The question of whether there is a
need to produce a new weapon is inseparably linked
with the determination of its tactical-technical char-
acteristics

of tactical-technical characteristics (T T Khs), which
define the performance characteristics the Sovicts
hope Lo achicve for future Soviet weapon systems. The
{orecast is also a means of identifying prospective
technologies that should be develangd or acquired for
future gencrations of weapon:

The performance trends of prospective forcign sys-
tems are analyzed during the forccasting process.
Open sourccs state that the Soviets are required by
law to comparc the characteristics of proposed Soviet
systems with thosc of similar forcign counfgrnarts
throughout the cntire acquisition proccssﬁ)

.Jas a conscqucnce, obtaining
information on the T 1R&s of Western weapon sys-
tems is @ Sovict intelligence priofity. Thus, the com-
parative analysis of the TTKhs of similar Sovict and

g

Western systems is both a critical part of the Soviet
weapon development process and an important factor
in creating a scnse o{_ilitary competition with
West. For example .

he planning of
requirements for futurc Sovict submarinc-launched
ballistic missiles (SLBMs) centered around Sovict
assessments of the performance characteristics the
United States planned for the Trident-1,

The Sovicts® military-technical competition with the
Woest does not mean that their systems will be the
technological equals of Western systems or that they
will follow similar tcchnological approaches in design-
ing these systems. Rather, forecasting and trend
analysis of key TTKhs allow the Soviets to judge the
status and prospects of their systems and technologics
relative to the West, focus resources for development
(including technology theft requirements), and develop
new technical approaches or operational concepts that
will allow Soviet svstems to compete with or counter
Western systems

Collecting Information on Western Systems in
Development. The Sovicts have created an extensive
and claborate system (o acquire information on West-
ern weapon dcvclopmcnt&-

90“ every rescarch institute and design
burcau'fhaintains a department that translates foreign
technical publications. Additional information is free-
ly available in the form of forcign patents, catalogs,
films, and exhi. « photographs. Specimens of Westera
cquipment and (echnology are obtained through ci-
ther overt or covert mcans for subsequent cxploita-
tion. In addition Sovict
tcchnicians and scientists involved in joint research
projects in non-Communist countries are freqw_m\y
from defensc industrial cescarch institutes

Ovur studics of Soviet techinology transler cflorts
indicate that the Military Industrial Commission
{(VPK) manages the Sovict program to acquire West-
crn weapon designs and technologics. According to
recent analysis, approximately 20 percent of VPK
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The ZSU-X: Influenced by the Western Threat

Recently, the Soviets fielded a 30-mm sell~propelled
antiaircraft artillery (AAA] sysiem that we call the
ZSU-X. This system provides an excellens example of
how the Soviets use information on Western weapons
to establish TTKhs for their own systems. The
developmen: of the ZSU-X dates back to the early
1970s. At roughly the same time, the United States
began development of the AH-6¢ Apcche helicopter,
which was designed (o survive attack from the stan-
dard 23-num Soviet cannon. We believe that the
Soviets initially intended to develop a new 23-mm
AAA system to replace their outdated ZSU-23-4.

The US decision to build the Apache may have forced
the Soviets 1o upgrade the gun system to 30 mm, thus
changing the TTKhs of the ZSU-)

The external similarity between the ZSU-X and the
West German Gepard AAA system exemplifies an-
',fﬂu- aspect of Soviet competition with the Wes‘rﬁ

]

requirements are established with the goal of investi-
gating foreign technical capabilities and the directions
n which foreign technology is progressing. This infor-
mation is critical 1o the Soviets in forccasting the
TTKhs their sv<tems must have (o respond to the
Western threa .

. )
. Jinforma(ion on advancing tech-
nology came from the following sources:
+ Subscriptions to forcign scientific and technical
joucnals.
= Dircctly from foreign companics or individuals.
« Personnel sent to international expositions.
» Techaical cxploitation of aircraft that fell into
Sovicl hands durine the Vietnam Conflict.
= Sovict rescarch

}odc(/ .

believed that requirements &8¢ 3
for tuturc Sovict weapons were derived as follows: 10
perecent [rom improvements to unsatisfactory cquig-
ment; 20 percent from new technological discoveries
from Soviet scicntific research institules; and 70
percent from informatior concerning forcign technol-
ogy. Although it is not clear that these percentages
held true throughout Sovict industry, and although
they may have changed over the years, this informa-
tion still supports the Sovict position that “an individ-
ual engaged in R&D should know as much as pessible
about what ‘the opposition' is doing so as 1o be able 10
take the necessary steps Lo stay abreast of the state of
the art.
Limiting Technology Transfer Opportunities. Depen-
dence on Western technology to forecast requirements
for their own future weapons creates a vulnerability
for the Soviets. An increase in classificd and “black™
US programs could slow the Sovict development of
similar systcms or countermeasures. It is much morc
difficult to combat an unafamiliar and uncxpected
system thanone that is lully understood. If the Soviets
cannot easily obtain information on US weapon devel-
opment programs, they will be forced to plan their
future systems from a worst casc perspective of the
Wester.: threat. In addition, the use of deception
could trigger expensive Soviet R&D responses (o
noncxistent US weapon development cfforts. Thus,
denial of information on US weapons R&D could
increase Soviet costs in terme of time, moncy, and
devclopment resource

-t

The Soviets are awarc of the benzefits they accrue by
being able 1o develop new weapon systems without
cxposing them to the West (sce figure 2). According to
one open-source statement:

The creation of 2 new weapon. seeretly aurtured in
scicatific rescarch institutes and design burcuus, can
abruptly change the relation between furces within a
short period of time. The surprisc lactor not only
affects the encmy s morale but also deprives him of
the possi”ility of ficlding u timely countervailing
response.




Fipure 2
Secrecy: A Patential Soviet Advantage

Waar os Knsv

Resenrch Detigm and developruent

Testing Prodactica Deployment

us
requirement
Jora
counter

Sewvtet weapons aequssirion Wl

NOTE: The Sovicts consider all weapon devefopment iaformation Now, uand we generally can obtain only
programs {o he closely held state scerets. Before timitcd information on the direction that the development
weapons are decided upon, the Soviets publish basic is taking. Often a Soviet weapon is in testing before the

scientific findings in order (0 be players in internations!  United States has suflicicnt information to st
science. Thus. we ofica can obiain some information on designing a counter, Theoretically, the Soviets hope 1o

busic research (the amount varying with the specific have eatirc weapon systems ncarly dcployed before the
ficld). Once system design and developmer® aegin, West can begin to develop systeims 10 equal or counter
however, the Soviels eflectively clamp down on the them,

This undcrstanding of the bencfits of sccrecy is an Sovict propaganda campaign against the US Strategic

cxtension of the general Soviet philosophy toward

Defense Initiative, even as the Sovicts were deyolop -

weapon development programs. That is, all elements ing many of the same technologics themselves

of Soviel weapon programs—including their exis-

tence, technology, participants, and timing—arc Research: Competition Mainly in the Eacly Stages
closcly held state secrets. Because they can obtain When a requirement for a new wcapon system that
vast amounts of informaticn on US programs. the will incorporatc new or emerging technologics has
Sovicts can mount propaganda campaigas aimed at - been formulated. those icchnologics must be devel-

halting or delaying US weapon developmeat programs  oped quickly and cost cffectively. This technology

while secretly developing their own counterpart sys-
tems. One recent example of such an attempt is the
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devclopment is a highly structured process. The initial
development of new technologies with poteatial appli-
cations for the military can takc place at rescarch
institutes cither within the dcfense industrial and
civilian ministries or within the Academy of Scicnces.
Because a broad range of organizations can be in-
volved in the development of new or emerging tech-
nologics, a potentially competitive environment can
result. That is, if a desired goal may be reached by
different and competing rescacch directions, the Sovi-
cts sometimes follow through on scveral of the most
feasible—HArst to accomplish the developinent of the
desired technology, and later to find ways to economi-
cally implement it. This technology devclopment can
include the construction of more than onc “feasibility
demonstrator.” Compctition among research insti-
tutes takes place at this stage—the scientific research
work (NIR) phase of the weapon acquisition process.

Rivalry Among Rescarch Institutes. Rivalries in 2
number of emerging fields have been noted between
senior scientists and between rescarch institutes.
Although these rivalrics arc frequently condem. .ed by
the Soviet leadership as ineffective and as ef s
toward empire building, they are direct reflections of
competitive technology development. In a number of
cases, the rivalries are personal and professiol
We sce them reflected " ﬁ
able 1 lists examples of rescarch

cas where competition in technology devclopment
has been noted amone varigus Soviet scientists and
research institute

{1 is difficult to quantify the cxtent of the compctition
in technology development within the Sovict Union.
Because information is limited on actual NIR pro-
grams in emerging ficlds of technology, data on the
continuing cxistence of such rivalrics promole the idea
that similar “corapetitive’ technology development
probably takes place between institutes where such
rivalries are not apparent. Sometimes scicntists openly
cefer to their competition with other scieatists and
their institutes. At other times, the clearest indicator
is that only onc of several institutes rescarching a
particular ficld is ablc to obtain largc amounts of
resources, finances, or personacl. Also. rescarch at
several different institutes somctimes sceins 1o be
oriented toward the same goa} guggasting that the
institutes are in competitio

Scpret

Creation of Jead Institutes. When an cmergiang tech-
nology has matured—proved successful—the Sovicts
cstablish a lead institute in that ficld, normally within
an industrial ministry (scc table 2). This lcad institute
is responsible for oversceing further development of
the technology, any derivative research, and the as-
similation of the new technology into industrial pro-
duction. The lcad institute controls the luture applica-
tion of its technological specialty, at least within its
own ministry

The creation of such lead institutes is a reflection of
the Sovict proclivity toward organizational spccializa-
tion. Once the lead institute has been established, the
level of competition quickly diminishes. A Soviet book
on the aviation industry clarifics the concept of
specialization as it occurs during scientific research
work.

Scientific rescarch institutes specialize in kinds of
aviation sciences and aviation cquipment. In the first
instance the NII's scrve the scctor and in the sccond
instance. a specific subsccior or caly a portion there-
of. The Centeal Aerohydrodynamics Institute imeni
Zhukovskiy (TsAGI). which works on problems of the
development of aviation, acrodynamics and streagth
of aircraft, is the lead rescarch center. The Central
Institute of Aircralt Engine Building (Ts!AM)is the
lead institute in the ficld of problems of aviation
¢engine construction development. Other institutes
specialize in the exploration of ncw aviation materials
and alloys, standardization of aviation cquipsnent,
flight dynamics and flight testing. organization aad
methods of production, cconomics and management
of the scctor, the designing of enterprises, and so on.
Some rescarch is performed by _the rointry’s aviation
higher educational institutionS

Efforts To Speed Critical Technologies. Geacral
Sccretary Gorbachev, in 2 move toward ingreascd
organizational specialization in R&D, has created
new groups to speed the development of critical
technologies. Since December 1985, the USSR Coun-
cil of Ministers has created 24 of these groups—
Interbranch Scientific Technical Complexes
(MNTKSs). Although not all of these MNTKs are
dircetly concerncd with military applications, many of
the technologics they were created to develop arc




Table |

Examples of Competition in Sovict Technological Research +

Rescarch arca Com;:cl l-(:

Srace rescacch

versus

" V. Bacsukov -Veradskiy Geochemistey and Anahtical Chemistes Tostiine

R. Sa(dq’q-- Space Rescarch lastitute

Steflacator fusion encegy devices
versus

0. S. Pavlichcoko---Kharkor Physico-Techrieal lastitute

LS. Shpi:d—ym_co\f_lnfgi(ulc of Gencaal Phyiig X
Yu. S. Protasov—Bauman Tcchrical Institute, Moscow

lastitute inteai P. N, Lebedor (FIANG

Lasers

versus
e .. Y:S: Zuyer—Physi
Lasens N. G. Basov. Discctor, FIAN

ersus

A. M. Pmkhomv.Dircc(or._ch_t_(al Physics Institatc (IOFAN)

tadustrial lascrs
versus

V. Yu. Baun‘o'v—--A(«nic Loy tastitute inrcai Kerchatov (AL}

G. A. Abilsiitor. Dircctor. Scicatific Research Center for Technolugical Lascrs (NITSTLAN),

Troitck

» Compctition in technology development can take the form of
civalrics between differcnt rescarch institutcs and their feading
scicatists strivieg to have their particular rescarch approach accept-
d as the best or most fikely to succeed, attempts to obtain largcr
pcrcentages of funding or other reseurccs, or quests for personal
aggrandircincnt achicved through recognition as the wrceminent
rescarcher in a pacticular arca.

critical to {uture systems. Several of the lcad organi-
zations in the new MNTKs have previously been
involved in military-related technology developments.
and onc lcad organization is subardinate to the Minis-
try of the Defensc Industry

The lormation of these groups reflects a Soviet cffort
to reform the method by which new technologics are
developed, but the MNTKSs will inhibit rather than
foster competition. Each MNTK is to include sdientif -
ic rescarch institutes, eagincering and design facili-
tics, and experimental production eaterprises. Each
will be responsible for coordinating all work in its field
throughout the country. Some MNTKs are headed by
Academy of Scicnces institutes, while others arc led
by industrial institutes, depending oa product special-
ty. Table 3 lists the 24 cxisting MNTKSs with their
specialty arcas and lead organizations. The important
thing to rccognize is that this type of organizational
steucture will limit the number of rescarch approaches

that will be examined, thus reducing the level of
compctition and incrrasing the tevel of research
specializatios

According to a January 1986 /zvestiya article, these
MNTKs have five basic functions:

+ Conduct and coordinate basic and applicd rescarch
and dcsign, as well as cxperimental and technologi-
cal work, for the development of highly cflcctive
types of equipment, processes, and materials.

* Build experimental prototypes and perfect them for
serics production jointly with ministrics and
agencics.




Table 2

Examples of I.ead Institutes and Their Areas of Specialization *

tastitute

Ministey

Aviation ladusiry

. Conteat Scieatific lnstitute of Avi

Defcass Industey

-i;g lu{dus(r;'

Central NIt ef Elecirical

Central NIT49 (part of NPO Granis |

Ceatral Acrohydrodynamics Institute (TsAGH)

Ceatrat Scienific Reseacch Institute for Mate
.. Gentral NI of Automation and Hydraulics (TsNITAG)

Areu of S:p.t‘cialiuéion. ’
e e .. .. Acrodymamic wchicles
iding (TSIAM)
'S.(Tl:\'":\il. T . \vlc allurgy .
' Automation 3nd hydraufics
. quigqchn squipment
Ship' mn(;o( S)su:m's” .

Aircrafl engines

+ When a technological ficld has mater J 10 the stage that the
Sovicts arc satisficd they are pursuing the appropriate avenue of
rescarch. a lead institute is ofien established. This cffectively stifles
further The lcad i will be responsibic for
further devel and appli of its area of specialization.
For example, the Central Scientific Institute of Aviation Engine
Building is responsible (or conducting applicd rescarch into new
types of aviation cngines. The results of TsIAM s rescarch will then
be applicd by the design burcaus that do actual aircraft enginc
developinent.

» Draft scientific-technical programs for key econom-
ic problems, and also draft five-year and annual
plans of R&D.

* Assist ministrics and agencies in the efficient utili-
zation and further improvement of the cquipment,
processes, and materials that the complexes develop.

» Conduct and coordinatc R&D ca tasks of the
comprchensive program of scicatific-technical pro-
gress in countrics belonging to the Council for

_Mutual Economic Assistance up to the ycar 2000.

-« !

\
According to the Soviet press, the MNTKs are not yet
operating cflectively. They may be yet another level
of bureaucracy. Each MNTK will be led by an
cxisting institute that specializes in the appropriate
technology and that will have some authority over the
atlocation of rescarch funds in its arca of responsibil-
ity. This gives risc to the question of whether the
MNTK lcad institutes will support only their own line
of investigation into technology development. The

g™

MNTKSs seem likely to stific the competition that
existed before their formation. If so, these new com-
plexes may backfire on the Soviets by limiting the
Jechnological approaches that will be investigated.

Development: Specialization Predominates

During the system development phase, competition
occurs only toa limited degree. It usually is abbrevi-
ated and takes place only in the carly (paperwork)
phases of system design. An example from the Minis-
try of the Machine Tool and Tool Ruildine [ndustry?
clarifics this mattq . jhcn 2
new machine tool was needed, two or three design
burcaus werc asked to submit plans, which were uscd

! This Ministry is not onc of the ninc Sovict deflcnse industrial
ministeics, but it s governed by the same state standards for
hardwarc development. Thus, this reflection of the upcration and
papcrwork involved in civiliar irdustey ryp have a divect corrclation
to those for military development -
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Table 3

Soviet MNTKs: Specialties and Lead Orgaaizations «

Specialty
. Welding 1nd meallurey
Fiber optics

Biogen Blolognal cngmcf_nng

\':dc:lﬁ:\os( Muﬁm Madunc rdnb-lu)

Laser technology

Pcr:onal compulcrs

Rubat Aulom:led control x)ucmx
\Icmbnn) \dcmhranc lcchnoloc) for sepa-
. ) rating gascs from liquids

Neflteadachs Oil recovery
Rotor otitry cunveyur lincs
)_l'claiiu(.g.;nas'h ——:\‘dé(ail.u:gvical mz;:hincr)'

Calnl)sus

Porosh (W‘.l)’:l \klzllurgu: Powdecr mﬂallurg)

Qckhunobf - A nccdc(luhmg :m&

pulveririag equipment
Termosintez Synthesis of ncoorganic
compounds
R:dmmn Ireadiation
Mikrofotocicktronika Minizturized optocicctronic
_.detectors
lmpulsm)c Moshiny ' Pulsc -oowcr mchmc‘

Avtomatiks
Mikrokhirurgiya Glar. Eyc microsurgery
l’.'ncrco‘bcrczhcni_yg Enqrg)- conscrvation

Nauchayye Pribory Scicatific instruments

Gieos
geophysical inforavition

Computer-aided automation

Geologicul. geochemical. and

" Lesd Ornguuon- ’

R A P:mn Elcﬁnc Wi cldmg Insu(ulc. Lkr:u'uan I\Cadcm) of Socu

{nstitute ol' Radm !:n:mccnﬂ: .md Flcclromcx. LSSR Academy nf
bacnccs

Sheayakin Bnoorg:mc Chcmmr\ Immu(c. USSR Acad:m) o(
. Sciences

Blagonrav\)v \hchmc Scncncc lnmwu‘. USSR Acadcmy of
Sctc.nccs

Academry of Scicnces and Ministry of the Electrical Eqmpmcm
Indus(ry

. Puoblems o Infarmation Science. USSR Academy of

Expecimental Scientific Rescarch Insmu(c of Mctal Cuumg M:-
chine Took Mamslr) .)f(hc Machinz and Tool Building Industry

All- bmon Scieatific Rcscarch lnsmn(c o( 53 nllscnc Resin,
sy of the Chcmul Indu;lr)

nion Oil and Gas Sc-cnuﬁc Rescarch lastitutc, Mmuu; o(
lhc Pc(rolcum Indusu)

o Dcugn Burcau for Automatic mex Mumsuy ofthc Dc(cnsc
Industry

.‘Sc—ncTu.ﬁ?i";odquon Anocl:mon V\HMET\MSH Vumm u(
 Heavy Maclunc Buildi

{astityut 'c, USSR Acadu\\)‘ ol Scmm:s \‘ovtmb«xk

Institute of Problcmso( M-ucnal Scocncc Lkumun Academy of
Sciences

Institute of Corrcx n and Pfo(ccllon of Mc(:h GKVT

All-Union Scicatific Rcsnrch nnd l)cvgn Iusu(ulc of Mechanical
l‘roctmnx ol Malcnah

Institute of Appllcd Vcch*uucx and M.uhcmmc‘ :md Moscow
lmu(u(c of Chcmlcal Ph)sncs

An umdcnnﬁc institutc of (hc Slbcn:m Dcpar(mcn( USSR
bcncmc‘

An uni :nuﬁcd mmlu(c of(hc Subcnan Dcp:nmcm USSR
Audcm) of Sc-cnccx

An wnideatificd institute of the ‘Siberian 6cmrlmcnl USSR
Academy of Scucnccx e
An unideatificd institute of the btbcn.m Department. LSSR
Acadcmy ol' Sc»cnccx .

Moascow Scncnuﬁc Rc«arch lmululc u( Eyc Mncrmurgcn.
Ministry of Health

L,nlmmfn_

Lcmncraa Scncn(lﬁc Techaical .'\ssocl.mon Sl.{ ;\Lad;:nl)of -

Sci iences

\ucch.r chnhysus and Geochemicaf Scientific Réxcarch {nsti-
tutc, USSR Ministey of Geology

< T ditie. the USSR Council of Ministers has established 24
MNTKs.
ment of 3 pacticular coitics

ch MNTK is rexponsible foc courdinating the develop-
area ol techinolopy. A kead iestitute has
been designited for cach MNTK. Thix fead natitute will oveesee

the direction. timing. and resource altacations for any rescarch
under way in its specific area of respansibility. Ry sclectiag o lead
wstitute for cauch of these critical technaulogy fields, the Sovicts wre
limiting the scope of eescarch, ine reasing specialization, and (c-
steicling cotmpetition.




to dicvelop the technical assignment. The plans were to
be submitted within 90 days and the winning ign
bureau was then to be chosen within 10 days.
because the design burcaus Tre-
cntly had mdre important projects than they could
Somfortably handlc, they preferred 10 lose the bid.

Competition in the 19405 and 1950s. During World
War I and into the 1950s, the Soviet design bureaus
compceted to devclop specific weapon systems. Air-
craft designer A. S. Yakovicev revealed that it was
widely practiced to give the very same task to two or
theee design organizations.™ The work on the aircraft
would be conducted ncarly in parallel, and the results
of the state testing of two proposed machines would
then be cxamined. The IL-28 bomber and the M-t
helicopter r¢poggedly resulted from this type of design
competitio

Limited Competition in the Aircraft lndu:lryc

{ ] ;prclimi-
waly design tasking for a new aircraft isTistributed by

the Ministry of the Aviation Industry (MAP) to
scveral design burcaus, which then compete Lo create
the best design. The competition lasts until the de-
taited design is developed. This winning design is still
only on paper and is developed within a few months of
the requirement date. The selection of both the
compcetitors and, ultimaicly, the winner takes into
account the curcent workload of the design burcau
and whether officials of the hureau believe they can
(ulfill the requirement

‘ .lcompcli(ion sometimes
takes place if cxisting Sovicl engine designs arc

considcred unsuitable for a proposed aircraft. When
this happens, the MAP znginc special design burcaus
(OKBs) arc asked to provide paper studics for suitable

" According (o Sovicts at the 1981 Paris Air Show, officials at a
design burcav would not want (o win a design “cumpetition” if they
were alrcady busy oa exher projccts. They belicved it would be a
“headache” for them 1o be sssigned to 3 acw project, cipecially
becuuse & core of personact had to be maintiined 31 the burcau
*runeliout the Bife oycle of every system 1o rosolve sny problcars.

P
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design. The design project is then awarded to one or
morc OKBs, detailed design work proceeds, and a
full-scale mockup may be buift. Once further approval
is obtained, prototypes can be built and tested. The
engine design is fixed once | the prototype has success-
fully passcd state testing

This type of engine competition probably took place
between the Solov'yev and Kuznetsov OKBs for the
TU-204, a civil aireraft aow under development.
According to a 1986 Izvestiya interview with aircraft
designer A. A. Tupolev, the TU-204 will use two new
low-noise, fucl-cflicient engines designed b
Solov'yev's OK ) jexporl
versions of the TU-204 will be equipped with Kuznet-
sov engines. This may be true, because the Soviets
strive o avoid wasted efflort in any development
project. Thus, the Soviets use novel technological
approaches prescnted in a losing proposal in the
winning design, and they mav use lese eflective
models for export systems

Factors Limiting Competitive Weapon Development

Threc factors limit competition in the Soviet wcapon
development process: ceatralized control, full ecmploy-
ment, and organizational specialization. Although
Soviel officials are currently calling for increased
compclition. we dg.not belicve that thesc factors can
be overcoma

Ceatealized Control

The highly bureaucratic Soviet military procurcment
process has operated smoothly without compctition
between design burcaus largely because of the Soviet
system of centralized control. The Ministry o1 De-
fensc dirccts the developmeat and production of mili-
tary systems, including their incorporation of scientif-
ic and technological advances. This ministry also
oversces an extensive quality control cfTort, gencrally
conducted by the teams of military represeatatives at
the R&D and production facilitics. In the West,
compclitive lactors would normally work to cnsure
product quality and integrity. [n Soviet military




R&D, the extensive oversight of the acquisition pro-
cess is an alternative to competition and guarntces
the quality of the produet -

Full Employment

Employment is considcred a basic right of a Soviet
citizen, and full employment is a point of pride for the
Sovict state. We belicve the average worker would
strongly resist increased competition in Sovict indus-
try because of the risk of losing his job. Receatly,
however, some Soviel leaders have admitted that
uncmploymeant may be a necessary outgrowth of
Gorbachev's restructuring effoit.

Organizational Specialization

The GKNT's Role as Leader. Soviet moves toward
specialization began in 1966, when a Council of
Ministers’ decree tasked the State Committee of
Science and Technology (GKNT) to determine the
main directions of development of science and tech-
nology within the civilian scctor. The GKNT was
given the right to hold competitions to solve the most
important scicntific and technical problems. At the
same time, it curtailed scientific rescarch and experi-
mental design work that was unjustifiably duplicative
or without theoretical and practical significance.
There is no explicit evidence that the GKNT has the
same overall authority within the defense sector. [t
appears that the VPK is the primary organization
responsible for mititary R&D policy. However, the
GKNT has been involved in defensc-related matters
such as the VPK technology transfer cforts and has
also overseen the development of 4 number of technol-
ogics applicablc to militacy programs

At first glance, it appears that the GKNT was given
two contradictory responsibilitics—both sponsoring
and stifiing competition. {n actuality, these arc two
separate roles. For scientific or technical problems:
that have been recognized as being important and
requiring speedy resolution (for example, cmerging
technology research), the GKNT promotes competi-
tive activitics between scientific research institutes.
Once the proper rescarch approach has been deter-
mined, however, the GKNT helps sclect ths lead
institute. Then it takes steps 1o abolish subscquent
NIR or OKR competition. Thus. the GKNT (or

éidauon 00k place in the carly 1970s.

perhaps the VPK, operating under the dame regula-
tions in military production) has played a significant
rolc in decreasing the amount of competitive develop-
ment in military R&D—particularly in the later
phascs

Streamlining the Organizations. In 1968 the CPSU
Central Committec and the USSR Council of Minis-
ters issued a joint resolution “On Measures for {n-
creasing the Efficiency of the Work of Scieatific
Organizations. . . ." Previously there had been no
provision for the precisc specialization of scientific
and design organizations, and competition among
them was poorly developed. The resolution outlined
measures for developing wide competiticn in the
scicntific and technological fields to resolve the most
important problems and for preventing the formation
of monopolics. Thus, in the latc 1960s. the Soviets laid
the foundation for today's NIR compctitior

The joint resolution also required the amalgamation
of small duplicative organizations and the abolish-
ment of incflcetive ones. {t thus provided the mandatc
for organizational specialization during both NIR
{once the need for competitive approaches to research
has ended) and OKR. Furthermore, the resolution
provided for the creation of scientific production
associations, that is, the consolidation of cxisting
scientific rescarch institutes or design burcaus and
production facilities specializing in a specific type of -
system or subsystem into onc burcaucratic entity. The
formation of these associations reduced the number of
organizations available to comnete during NIR or
OKR. _ﬁlhis con-
or cxample,
ndicated that the Rubin organization of
¢ Ministry of the Shipbuilding Industry was formed
when Special Design Bureaus 16, 18, and 143 were
combined. Thesc design offices were unified for ad-
ministrative reasons, and the consolidation did not
indicate a change in direction because the work nf 3l |
three design burcaus was continued by Rubin, !

.When nceessary, the Sovicts have cecated entircly

new organizations that specialize in the design or
preduction of new types af systems or subsystems. For
.




ret

cxamplc.‘ Jhc Design

Bureau for the Development of fntegrated Circuits
was organized specifically to develop new types of
integrated circuits. The Soviet rationale for organiza-
tional specialization rat than competitive R&D
activities was cxplaincdt san
attempt to concentrate large efforts in 3 particular
fieid in onc institute .? this
concentration was based on the philosophy that the
internal competition among scientists posscssi% equal
capabilities raiscs the performance level ]
el -
How Specialization Works. A Soviet book on the
aviation industry has ¢lucidated the extent of special-
ization within organizations iavolved in OKR.

Experimental design organizations {OKO) specialize
in kinds and types of aircralt, their nardware, equip-
ment, and the most standardized connections. The
OKO's principal tasks arc to draw up substantiated
long-term forecasts of the development of aircraft and
aircraft parts based on the OKO's specialization; o
create new and modily existing aircraft, engincs,
cquipment and systems; to assure a high level of
standardization and unification of items being devel-
oped; to study and implement the recommendations
of series production enterprises and organizations
which maintain aircraft, in the area of improving
their design, and so on.

. Jhere
was no competition between his institute, the All-
Union Institute of Light Alloys (VILS), and the All-
Union lastitute of Aviation Materials (VIAM), both

hichdo research an aviation materials technology.
i *wc two institutes “have
different problems, diffcrent tasks, and there's no
overlap between them. The tasks are allocated sepa-
ralely, they work on differ~=! neablems, and they
don't compete for budgets

The emphasis on specialization has continued into the
1980s. [ncreasingly over the past 20 ycars. R&D and
production facilities for Sovict weapon systems have
become specialized. To the best of our knowledge, all
Soviet design bureaus and industrial scicntific re-
scarch institutes arc specialized. This does not mean
that onc design organization does all of the work in a

particular weapon class. Usually, further degrees of
specialization exist. Differentiations may be in system
size, range, mission, means of mobility, or others.

One effect of organizational specialization is that a
particular design burcau, scientific research institute,
or production facility may be the only organization (or
one of a very limited number) that is set uptodoa
particular type of work. When only onc organization
cxists in a developmental or production field, it is
almost impossible to facilitate competition. The fol-
lowing problems arise:

* Who would compete?

* Would another organization be formed solely to
allow for an opposing approach?

« Could a newly formed organization cffectively com-
pete without the institutional memory of the original
facility?

» Would the first organization be split to prnvide
expericnced personnel for the new one?

Moving Toward More Competition
in the Civilian Sector

Over the pasttwo years a varicty of statements and
actions oy General Secretary Gorbachev and other
Sovict lcaders have indicated changes in cconomic
stratcgy that would eventually increase the tevel of
competition in the civilian sector. These changes could
cventually have an jmpact on the military procure-
ment procesy.

Soviet leaders have ‘been increasing their emphasis on
the need to analyze world achicvements in order to
surpass them in civilian industry. Although this em-
phasis on mecting or surpassing world standards has
long been in dffect for Soviet weapon R&D., it is new
to civilian industry. L. N. Zaykov, Politburo member
and Central Committee Secretary, has stated: “The
task has been set of introducing everywhere systems
analysis and the forecasting of world achicvements.™
This need to forceast world achievements can be seen




as an attempt to cmulate the operation of the mili-
tary's weapon procurement process, because system
forccasting and forcign system trend analysis arc
important parts of that process. The need for such an
analysis was clarificd by General Secretary
Gorbachey:

What is the root cause of our problem with the
technological leve! of our machines? It lics first of alf
in the (act that uatil now we did not make 2 systems
analysis of the latest woeld achievements.

N. I. Ryzhkov, Chairman of the USSR Council of
Ministers, quantified the goal:

The task has been set of ensuring that 80 to 95
percent of the main kinds of output coaform to world
standards in 1990. We are faced, in the final analysis,
with not only reaching them everywhere but surpass-
ing them with regard to many kinds of equipment.

(s NF)

A portion of Gorbachev's restructuring effort is the
ncw “USSR Law on the State Enterprise (Associa-
tion).” The need for more competition is cxpressed in
a number of sections of this law. For example, Article
2 states:

Economic contpetition between eateeprises plays an
increasing role in enterprises” activity . .. (o satisfy
most fully consumer demands for efficient, high-
quality, and competitive output for the least possible
expeaditure. . .. The state uscs plaaning and widely
applics compctitive design and production, financial
and credit levers, and prices to ensure the fullest
devclopment of economic competition between enter-
priscs, limiting their monopoly position as producers
of a certain type of output.

Article 11 dircets: “Enterprises, associations, or orga-
nizations that have been successful as a result of
scicntific and technical competitiveness or have won a
competition arc given priorily in material and mogal
incentives and increase their profit (revenucs).

The law also dircets that an enterprise be closed or
reorganized if the need for its continued operation has
declined or il it has a long record of losscs, becomes

.-

insolvent, or cannot opcrate profitably. When an
organization is reorganized or closed, its personnel are
to receive two months® notice of the change and will
continue to reccive their wages while Iooking.for other
work, but for not more than three months M

The new law on enterprises can be scen as a major
step toward ircreased organizational competition in
the Sovict Union. {t is too early to tell how strictly the
law will be eaforced, however. We believe that both
the ncw law and the recent emphasis on domestic
development of technological upgrades are Sovict
cfforts to improve the quality of civilian output rather
than to change defense industrial management
policies.

Will the Soriets Increase Military-Technical
Competition?

Despite these cflorts to increase the degrec of compe-
tition in the civilian sector, we do not believe that the
Soviets will increase the extent of competition in their
weapon procurement process in the next few years.
We judge that the factors that have limited competi-
tion in weapon development since the 1960s (central-
ized control, full employment, and organizational
specialization) will remain in effect. The Soviets have
devcloped a procurement process that works well for
them, although there has been at least one recent
press articlc questioniag the operation and the quality
of output of military technology. They arc constantly
developing weapon systems with incremental improve-
ments over their predecessors, and they are able 10
maintain specialists in a particular ficld while produc-
ing large quaatitics of any particular system. Also,
according to Trapecznikov, the defensc industrics cur-
rently meet their goals by producing quality products
that incorporate advinces in technology. Trapczaikov
also indicated that the stimulus of competition (meet-
ing or surpassing world standa rds) is alrcady in effect
in the defense industrics

If there is any change in the degree of competitive
activity in the weapon acquisition process, it will
probably result from the increasing complexity of the




systems. Weapon systems under development today
are morc expensive and more complex than their
predecessors. Higher levels of technology have been
incorporated into limited numbers of systems. Partly
because of this, some weapons are now designed for
multiple miscions. As the need for complex, multimis-
sion systems grows, there may be a limited amount of
compctition among the existing design burcaus. One
system may potentially replace wwo or more special-
ized systems, and supremacy in that system will be at
stake. We bzlieve that if such competition occurred, it
would probably continue until one organization
achieved superiority. Then the remaining design
burcaus woulzl move into new areas of hardware
development

We believe that any changes in the amount of compe-
tition within the Sovict military R&D base will be
gradual and difficult to detect. Previously, when the

need for an R&D organization diminished, the organi- -

zation moved into another field. We would expeet
that, as technologics develop and exotic types of
wcapon systems become feasible, existing design
burcaus would move into the breach

The Sovicts appear reasonably satisfied with the “Y"
status of their military-technical competition. Special-
ization has been developed to such an extent that it
would be very difficult and prohibitively cxpensive for
the Soviets to create a more competitive eavironment.
In addition, the manpawer and funding resources of
the Sovict Union arc not inexhaustible, and there
seems (o be little reason to change the status quo. At
this point, because the defensc industries seem to be -
operating well by Soviet standards, we do not expect
them to undergo any major changes. Thus, we believe
they will continue to compete with the West as part of
their forecasting cffort, to compete in the realm of
technological advances as part of theic military NIR
cflorts, and to compcte to onlv a limited extent in
their OKR dsvelopments




Appendix

Development of Military
Technologies and
Systems in the USSR

Sovict military technologies and weapon systems are
the result of a strictly regulated and highly bureau-
cratic acquisition process in which a large number of
organizations take part. Although the ultimate out-
come of this cycle is a weapon system, the players
invalved arc not necessarily subordinate to the mili-
tary or to the defense industrial ministries. Within the
USSR, top-priorily prograras, such as weapon sys-
tems, are authorized by joint decrees of the Ceatral
Comamittee and the Council of Ministers. An impor-
tant aspect of the joint decree is that it can craate a
program structure that transcends normal burcau-
cratic boundaries. Any state asset—that is, any indi-
vidual or organization in the USSR—dcemed impor-
tant to a program can be assigned a role in it,
rcgardicess of that asset's formal affiliation. Thus, the
major difference between military and civilian acqui-
sition is not the R&D infrastructure, it is the avail-
ability of limited vesources and the oversight of the
development and production process afforded by the
Ministry of Defensc.

Among the primary organizations involved in military
R&D arc:

= The Ministry of Defense. Develops technology and
system forecasts, generates requirements, provides
oversight throughout the development cycle (includ-
ing quality control), and acts as customer.

The Military Industrial Commission (VPK] of the
Presidium of the Council of Ministers. Coordinates
the work of the nine deflease industrial ministeies,
monitors weapon programs, cnforces schedules, and
cnsures that technical and performance specifica -
tions arc inct.

The Statc Planning Committee (Gasplan). Develops
national cconomic plans, cnsurcs that plans arc
integrated throughout the rescarch, development,
and industrial hicrarchics, and integrates military
industrial plans (including R& D) with the national
cconomic plans.
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* The State Committee for Science and Technology
(GKNT}. Coordinates scientific and technical activi-
ties, especially in priority areas, plans capital invest-
ment for scicnee, approves the creation of new
rescarch facilitics, manages the dissemination of
scientific and technical information, and monitors
the funds budgeted for scicnce. The GKNT is
primarily responsible for civilian R&D, but many of
the programs it oversees focus on the development
of new technology, materials, and manufacturing
processes that can be and arc used to help design
and produce sophisticated weapons.

Institutes of the Academy of Sciences. Conduct
basic research, frequently at the behest of the
Ministry of Declense.

Institutes of the Minisiry of Higher and Specialized
Secondary Education. Train scientists and engi-
neers for civilian and military industry. At times,
students and faculty work on specific military R&D
projccts under contract.

Institutes, design bureaus, and production facilities
of the nine defense-indusirial ministries. Conduct
applied research, system development, and produc-
tion of major wcapon systems and subsystems.

.

Organizations within the civilian industrial minis-
tries. Conduct applicd rescarch, system develop-
ment, and production of some weapon systums (such
as wheeled armored vehicles) and subsysterms (such
as propcllants).
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